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| ntr oduction

Thereis little debate among scientists that exposure is an integral part of understanding
chemical safety. However, until recently, there has not been a great deal of consistency in how
exposure information is reported, especidly the results of individual monitoring and modeling
studies. Such consistency would be desirablefor the chemical industry, government, the public and
other interested stakeholders. To help facilitate presentation of summary exposureinformation, the
U.S. EPA has developed a series of sample exposure summary formats to provide those scientists
and engineerswho perform exposure eval uationswith user-friendly, standard formatsfor presenting
thisinformation. The U.S. EPA expects that the use of these summary formats by indugry will
promote consistency in vauntarily reported exposureassessment results (encompassing consumer,
occupational, and environmental exposures) for their chemicals. The approach builds on the
reporting method already used in the Organization for Economic Cooperation and Development
(OECD) Screening Information Data Set (3DS) Program.

Background

The Chemical Right-to-Know Initiative was announced on the eve of Earth Day, 1998 and
included the High Production Volume (HPV) Challenge Program, and the Vduntary Children’s
Chemical Evaluation Program (VCCEP). VCCEP isaprogram desgned to provide datato enable
the public to better understand the potential health risksto children associated with certainchemical
exposures. Many of the chemicals selected for the VCCEP pilot are sponsored in the HPV
Challenge Program and the health effects studies conducted inthat Program will satisfy the Tig 1
test requirements of the VCCEP. Exposureisnot aformal component of the U.S. HPV Program,
and only limited exposure information is required in the OECD SIDS program. Some members of
industry in the United States have expressed an interest in voluntarily developing exposure
information on their chemicalsto help put avail able hazard data (e.g., those developed under the
U.S. HPV Challenge Program or the OECD SIDS program) into context. Given this interest, the
U.S. Environmental Protection Agency isworking with industry and other stakeholders to develop
aformat and associated instructionsfor summarizing this exposureinformation so that it isas useful
aspossble. The U.S. EPA believestha exposure information should be presented in a consistent
manner, be transparent, be characterized in terms of the quality and completeness, and be available
tothepublic. Itisnot theintention of the U.S. EPA to require exposureinformation as part of either
the U.S. HPV Challenge Program or the OECD SIDS Program.

Characterizing and Presenting Summary Expoaur e Asessments

The Agency has developed draft summary formats for characterizing and presenting
summary information for the key exposure assessment results. The use of these formats is
complementary to exposure assessment frameworksthat are used to focusan exposure assessment
on key scenarios. The Agency recognizes that not all of the data identified when gathering
information for an exposure assessment needs to be described usng these formats. For example, if
anumber of monitoring studies were identified in the exposure assessment, key ones will usually
be selected to edimate exposures In this case, the exposure assessment would contain alist of all
of the monitoring studiesidentified and the formatswould be used to summarizethe key studiesthat
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were relevant to the exposure estimates presented. As another example, there may be cases where
there are many sites where a chemical is used in an indudrial process. This use may have
environmental releases that can lead to children’s exposure. If the assessment objective for this
scenarioisto generate conservative estimates of children’ sexposure using models, the sponsor may
identify afew sitesthat are likely to give the highest exposures and generate model estimates of
exposurefor those sites. In this case the formats would befilled out only for those few sites. Thus,
summary information may be presented both qualitatively, in anarrative fashion, and quantitatively
using formas such as those presented herein.

These formats arenot intended to be prescriptive Rather, they provide a suggested flow of
information. Four basic types of formats have been provided to address exposure information of
interest to the Agency: (1) General Information summarizes information necessary to identify the
chemical and assess its volume in the marketplace, and al so provides the name of the company and
technical contact for the information provided on the chemical; (2) Summary of Releases and
Exposure summarizes the waysin whichthe chemical is manufactured and processed, the activities
and practices of users, potential exposures, and any controls that arein place to limit exposure for
a specific activity; (3) Monitoring Evaluations summarize information on direct measurements of
chemical exposure for a spedfic use or release and (4) Modeling Evaluations summarize
evaluations using mathematical models that predict exposure to a chemical for a specific use or
release Exhibits 1-4 depict the four format types.

For each chemical for which information is provided, a General Information format should
be completed. When providing information on a specific activity (e.g., chemical manufacturing)
the sponsor should also complete the Summary of Releases and Exposure format. Summary of
Releases and Exposure formats should be completed for each separate activity associated with the
assessment (e.g., manufacturing, processing, and each of the various uses). Non-spedfic exposures
(i.e, those exposures not associated with a specific activity or use) need not have an associated
Summary of Releases and Exposure format completed if it isnot relevant. In addition, for each
release type summarized in a Summary of Release and Exposure format, available monitoring or
modeling data should be summarized in the Monitoring Evaluations and Modeling Evaluations
formats. In some cases, a chemical may have been evaluated in one or more monitoring studies
intended to measure human exposures, environmental media concentrations or for some other
purpose. Likewise, more than one modeling study may have been conducted. Monitoring
Evaluations and/or Modeling Evaluations formats should be provided for each key scenario (e.g.,
outdoor air exposuresto children in the communities where the manufacturing plant(s) arelocated,
occupational exposure to workers involved in chemicd manufacture, etc.) for which there are
guantitative estimates of exposure. Therefore, there may be multiple Monitoring Evaluations and
Modeling Evaluations formats associated with each Summary of Releases and Exposure format.
Figure 1 provides a graphical representation of the organizationa patterns of the four formats.
Figure 2 presents an example of the assembled formats in a complete submission.

As mentioned above, in some cases it may not be possible to relate the measured exposure
or environmental media concentration from a monitoring study to a particular activity (i.e., to
chemical manufacturing or totheindustrial, commercial or consumer product uses of the chemicd).
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However, the monitoring data are still useful for assessing exposures. In these cases, provide a
Monitoring Evaluations format for key exposure estimates based upon this monitoring study.

To fully utilize the exposure information submitted, it is important that key exposure
assessment results bereported in a consistent manner and that the completeness and quality of the
results are adequately characterized. The Agency has developed several guidance documents that
provide recommendations for developing exposure assessments that enable reviewe's to more
readily understand the assessment approach, assumptions, extrapolations made, data used,
limitations and uncertainties of the data, and data gaps in atransparent and consistent manner (i.e.,
U.S. EPA, 1992a; U.S. EPA, 2000). For example, when exposure estimates are generated from
monitoring data, summary information regarding the study objectives, the sampling and analytical
methods, the level of quality assurance and quality control that was present in the study, and other
key information should be communicated along with exposure estimates generated from the study.
When exposure estimates are from models, key information such as the name of the model, the
degreetowhichit hasbeen evaluated, and the nature of the inputs (e.g., site-specific or conservative
and generic) should accompany the exposure estimate. In describing the completeness of the
assessment, the extent to which the potential environmental and human exposures associated with
manufacturing, processing, use and disposa of a chemical have been assesseed should be
summarized. For those potential exposuresthat were not assessed, anexplanation of why they were
not assessed should be provided. Describing the quality of the exposure estimatesis also important.
The quality of the estimates should be adequate to support the decision to be made. A description
of the quality isan important consideration when making a decision about whether the chemical is
acandidate for further assessment or a candidate f or initiation of risk management activi ties.

Theremainder of thisguidance document providesinstructionsfor completing the exposure
formats, resources and references, and glassary of terms. Examples of exposure summary formats
are provided in a sgparate document.
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SUMMARY OF MOMITORING EVALUATIONS
NO ASSOCIATED USE

SUMMARY OF MOMITORING EVALUATIONS
USE 1-LANDFILL

SUMMARY OF MONITORING EVALUATIONS
USE 1 - WATER

SUMMARY OF MOMITORING EVALUATIONS
USE 1- AIR

SUMMARY OF RELEASES AND EXPOSURE
LISE 1

SUMMARY OF RELEASES AND EXPOSURE

PROCESSIMNG

SUMMARY OF RAODELIMNG EVALUATIONS

MAMUFACTURING

SUMMARY OF MOMITORING EMVALUATIONS

MANUFACTURING

SUMMARY OF RELEASES AMD EXPOSURE

tAAMUFACTURING

GEMERAL IMFORMATION

Figure 2. Example of Exposure Formats in aComplete

Submission
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Chemical:

Page  of

CAS Number:

EXHIBIT 1. GENERAL INFORMATION

1. Originator

a. Originator Name

b. Technical Contact

¢. Submittal Date

2. Chemical ID
a. Name

b.  Synonyms

c. CAS#

d. Physical/Chemical Properties Physicad Form (neat) Photolysis
Molecular Weight (g/mol) Hydrolysis
Octanol-water partition coefficient Biodegradation
Vapor Pressure (25°C) (mm Hg) Transport/distribution
Water Solubility (25°C) (mg/L)
Melting Point (°C)
Boiling point (°C)
HLC (25°C) (atm-m*mol)
Density (25°C) (g/mL)
3. Volume and End Use
a. Volume Units Total US Assessed
G pounds Volumelyear Percent Volumelyear Percent
G kilograms
Manufactured
Imported
Total

b. Uses Usel
Use 2
Use 3
Other

Export
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Page  of
Chemical:
CAS Number:
Volume and End Use (Continued)
Lifecycle Diagram
Executive Summary
Characterization of Completeness
Synthesis of Key Assessment Results
Discussion of Key Uncertainties, Limitations, and Data Gaps
Summary of Data Collection Effort
Contents Summary of Releases Summary of Monitoring Summary of
and Exposure Evaluations Modeling Evaluations
Table of Exposure Results
Acute Exposures Chronic Exposures
Scenario APDR (mg/kg/day) ADD (mg/kg/day) Population

References
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Page  of
Chemical:
CAS Number:

EXHIBIT 2. SUMMARY OF RELEASES AND EXPOSURE

Activity #: __ Description:

1. Activity and Associated Volume

Activity type

Function/Application/Setting Volume

G Manufacturing
G Processing/Formulation

G Use

2. Physical Form and Concentration

As received:
Form: G Dry G Pellets or Large G Water or Solvent G Gas or G G Other

Powder Crystals Wet Solid Vapor Liquid

Concentration:

As it leaves the site:

Form: G Dry G Pellets or Large G Water or Solvent G Gas or G G Other
Powder Crystals Wet Solid Vapor Liquid

Concentration:

Description:

3. Site Information

a. Site Type
G Residential
G Commercial/Institutional

G Industrial

b.  Number of Sites Total U.S. Sites (indicate if estimate)

Sites addressed in this assessment

c. Site Locations
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Page  of
Chemical:
CAS Number:

EXHIBIT 2. SUMMARY OF RELEASES AND EXPOSURE

Activity #:. _ Description:

4. Process Description

5. Release Information

Specify untts: Estimated Total # dayslyear
lbs  Or kgs Annual Releases release occurs

A. On-site Air Release

Fugitive

Stack

Basis for Estimate (attach additional calculations as desired):
B. Water Releases from Site

Water Releases

Receiving water name: NPDES #
Basis for Estimate (attach additional calculations as desired):

C. On-Site Land Releases

Landfill

Land Treatment/ Land Amendment

Surface Impoundment

Underground Injection

Other (specify)

Basis for Estimate (attach additional calculations as desired):
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Page  of
Chemical:
CAS Number:

EXHIBIT 2. SUMMARY OF RELEASES AND EXPOSURE

Activity #:. _ Description:

5. Release Information (Continued)

D. Off-site Transfers

D1. Transfer to Publicly Owned Treatment
Works (POTWSs)
POTW Name:
Street Address:
City: County:
State: Zip Code:

NPDES number:
Basis for Estimate (attach additional calculations as desired):

Specify units: Estimated Total # dayslyear
lbs  Or kgs Annual Releases release occurs

D2. Transfers To Other Off-Site Locations

Incineration

Wastewater Treatment

(Excuding POTW)

Underground Injection

Hazardous Waste (RCRA Subtitle C)

landfill

Other landfill

Recycle or Recovery

Unknown or Other

Basis for Estimate (attach additional calculations as desired):

10
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Page  of
Chemical:

CAS Number:

EXHIBIT 2. SUMMARY OF RELEASES AND EXPOSURE

Activity #:. _ Description:

6. Engineering Controls, Personal Protective Equipment, and Requlatory Requirements

a. Engineering Controls

b. Personal Protective Equipment

¢. Regulatory Requirements

Occupational Standards: Federal Environmental Standards:
TLV: TRI: SWDA contaminant:
PEL: HAP: CERCLA reportable quantity: _
STEL: CWA Priority Pollutant;
RCRA U&P Waste:
Others:

7. Summary of Exposure Results

Occupational, General Population, and Consumer Exposure Summary:

(1) Activity (2) Physical Form (3) Number of (4) Maximum Duration

Persons Exposed
(a) Form (b) Conc. Hours/day Dayslyear

11
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Page  of
Chemical:

CAS Number:

EXHIBIT 2. SUMMARY OF RELEASES AND EXPOSURE

Activity #:. _ Description:

8. References

9. Contents
Summary of Monitoring Evaluations Associated with this Summary of Modeling Evaluations Associated with this
Release Release

12
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Page  of
Chemical:

CAS Number:

EXHIBIT 3. SUMMARY OF MONITORING EVALUATIONS

Activity #: __ Description:
Evaluation:__ Description:

1. Technical Contact

a. Name

b. Phone Number

¢. E-mail Address

2. Date of Monitoring Study

3. Monitoring Study Objective

4. Exposure Assessment Objective

5. Sampling Methods

6. Analytical Chemistry Methods

7. OA/QC Procedures

8. Results
a. Monitoring Results

b. Exposure Estimates

9. Uncertainty

10. References

13
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Page  of
Chemical:

CAS Number:

EXHIBIT 4. SUMMARY OF MODELING EVALUATIONS

Activity #: ___ Description:
Evaluation:__ Description:

1. Technical Contact

a. Name

b. Phone Number

¢. E-mail Address

2. Modeling Study Objective

3. Model Name, Version Number, Run Date

4. Evaluation/Peer Review Status of Model

5. Availability of Model

6. Key Model Inputs

7. Model Algorithm/Assumptions

8. Description of Exposure Scenario

9. Results

10. Uncertainty

11. References

14
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I nstructions For Completing The Exposur e For mats

GENERAL INFORMATION

Themajor purpose of the General Information format isto provide basic identification information
on the originator, chemical, and exposure assessment that follows.

1. Originator

a. Originator Name
Originator' s name and address

b. Technical Contact
Provide the name, address, phone number, fax, and email address for atechnical contact person.

c. Submittal date
Enter the date that the exposure assessment was transmitted to the EPA.

2. Chemical 1D

a Name

Enter the name of the chemical from the HPV Chdlenge Program if the chemical is an HPV
chemical. It isadvisable to use the 9" Collective Index Chemical Abstracsindex name or search
the STN International for the name of the chemical.

b. Synonyms

Inthisfield, list the variousidentities a product may have, including trade names, common names
and synonyms. If a category approach is being used, provide the name of each chemical in the
category in thisfield.

c. CAS#

The Chemical Abstracts Service (CAS) number can also be used as a primary cross-referencing
identifier for synonyms, and also with categories. If the category approach is being used, provide
the CAS number of each chemical in the category in this field.

d. Physical/Chemical Properties

Enter the following data for the chemical being evaluated. Indicate whether the data are measured
or estimated. Itisadvisablethat for HPV chemicals, including the VCCEP chemicals, information
that already exists or is being developed as part of the HPV Challenge Program or as part of the
OECD SIDS Program be used. Guidance for reporting the properties can be obtained from HPV
Challengeand OECD SIDS guidance documents. When reporting the environmental transport and

15
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distribution results, it isimportant to report the level of model used(i.e., Level 1, 11, or 111) and the
model input assumptionsincluding the emissions scenario (e.g., equal loadingsto air, water, soil).

Physical form [neat] Photolysis

Molecular weight [g/mol] Hydrolysis
Octanol-water partition coefficient Biodegradation
Vapor Pressure [mmH(g] Transport/distribution

Water Solubility [mg/L]

Melting Pant [°C]

Boiling Paint [°C]

Henry’s Lav Constant [atm-nm?/mol]
Density [g/mL]

3. Volume and End Use

a. Volume

Indicate the (U.S.) chemical volume including importsfor the last calendar year, if known. Also,
enter the volume covered by the reported exposureinformation. Rangesmay be used as necessary
toavoid CBI. Indicatewhether thereported exposureinformation for the production/import volume
isfor asingle U.S. company, for asubset of U.S. compani es, for all U.S. companies, etc. Describe
what fraction of the covered volume that is represented by each industrial, commercial, and
consumer use. The goal isto account for 100% of the covered production/import volume of the
chemical, although thismay not alwaysbe possible. Total U.S. volume should bereported in either
Ibs/year or kg/year (use chedk boxes toindicate the appropriate units).

b. Uses

Describe the primary end uses of the chemical and the volume associated with each use. Include
as many entries as are necessary to account for all of the production volume. It may be necessary
to use estimates or ranges of volumeswhere exact informationisunavailable. All known categories
of productsand their use should be included.

c. Lifecycle Diagram

Provide a description and/or a diagram of the lifecycle of the chemical, summarizing al steps
between manufacturing and use. Indicate the percent of the manufactured chemical that is
distributed to various intermediate and/or end uses. For example, the description may contain the
following detail on the portion of the manufactured chemical that is:

1) Consumed internally for other chemical production.

2) Formulated or packaged by the producer.

3) Soldto distributors.

4) Sold for usein other chemical production (by the producer or by the distributar).
5) Sold to formuators or repackagers (by the producer or by the distributor).

16
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4. Executive Summary

a. Characterization of Completeness

The Executive Summary should explain why the assessment was done and what questions were
asked. The EPA’s Guidelines for Exposure Assessment (U.S. EPA, 1992a) provides some
suggestionsfor characterizing the completeness of the assessment. The level of detail or depth of
the assessment is determined by the purpose of the exposure assessment and the resources available
to perform the assessment. To conserve resources, most assessments are conducted in an iterative
fashion, with a screening donefirst; successive iterations add more detail. After each iteration, the
guestionisasked: Isthislevel of detail or degree of confidence good enough to achieve the purpose
of the assessment? The Guidelinesfor Exposure A ssessment recommend providing conclusions as
to whether the questions posed were in fact answered, and with what degree of corfidence. In
addition, itisrecommended that the executive summary describe the scope and level of detail of the
assessment and whether the scope and level of detail wereideal for answering the questions of the
assessment. Finally, thesummary should addresswhether limitationsinthe scopeand level of detail
were made because of technical, practical, or financid reasons and the implications of these
limitations on the quality of the conclusions.

Information and data on production volume, key exposures associated with the activities for
manufacturing, processing and use, and monitoring and/or modeling dataand informationiscritical
to determine whether the questions posed of the assessment have been adequately answered.

Characterize how completely the chemical volumesinitem 3 above were accounted for. If all of the
volumes were not accounted for, provide an explanation. Distinguish between total volumes and
assessed volumes as appropriate. Destribe the exposures that are associated with each of the
activities described above and which of those exposures are assessed. For those exposuresthat are
not assessed, provide an explanation. The exposures that should be addressed for manufacturing,
processing and uses include direct exposures in occupational settings or through consumer use,
indirect human exposures via environmental media such as surface water and outdoor air, and
environmental or ecological exposures. In many cases ascenario will not be relevant (e.g., if the
chemical is being used inaclosed process with no water releases, drinking water exposure may not
berelevant). If an assesament isnot provided, indicate why not. It isimportant that any gapsin the
completeness of the assessment be explained. When describing the exposure, also describe the
environmental releases associated with manufacturing, procesing and the uses However,
characterization of releases or exposures as minimal, negligible, etc., without explaining the
underlining rationale should be avoided.

Somemonitoring studies(e.g. biomonitoring of the general population) may bedifficult to asociate
with a specific manufacturing or commercial/consumer use. However, if the monitoring study may
be used as the basis of one or more of the key exposure estimates (such as chronic exposure
estimates), it should still beincludedal ong with an explanation tha it cannot be related to aspecific
activity.

17
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It may be helpful to ask these questions to determine whether completeness has been sufficiently
characterized.
Doesthe summary provide acurrent total chemical volume, the assessed chemical volume, and
how both of these volumes are broken out among uses? If it does not, does the summary
provide an explanation of why it did not provide this information? For example, do CBI
constraintslimit quantification, or identification of downstream uses beyond the control of the
assessor?

For each activity associated with the assessment (e.g., manufacturing, uses), does the summary
estimate or otherwise address the range of exposure scenarios
(source/pathway/route/population) that are possible (at least theoretically)? This range of
exposure scenarios may include, depending upon the purpose and scope of the assessment,
consumer product exposures to children and/or adul ts, indirect exposures to children and/or
adults from releases to the environment, occupational exposures, and environmental
(ecological) exposures. If one or more of the scenarios were not addressed, does the summary
provide an explanation of why it was not addressed? Does the summary address aggregate
exposures? If not, why not.

Are all sources of data cited in the summary given? Arethe data sourcesreadily availableto
persons seeking greater detail on procedures used to monitor the concentration of achemical in
the environment?

Are the experimental procedures and conditions given for generation of al reported
experimental data or is reference provided to the protocols (i.e., sampling and analytical
methods) followed in collecting experimental data? If not, why not?

In some cases monitoring data may exist that cannot be directly related to a particular activity
(e.g., chemical manufacturing, use of the chemical in a consumer product), but is relevant to
assessing exposures. Examples of this sort of monitoring data might be outdoor air monitoring
dataor biomonitoring data collected from national, regional or local surveys. Was an attempt
made to identify and use existing monitoring data of thistype? If so, what was done and what
were the results? If this was not dore, why not?

b. Synthesis of Key Assessment Results

Briefly summarize the results of the exposure assessment. Indicate the most significant endpoints
of exposure and the methods by which they were idertified and quantified. The key assessment
results may be presented by activity (e.g. key exposures assod ated with uses, with manufacturing,
etc.), by exposure pathway, or by some other way. This may be a qualitative summary of the key
assessment reaults. The quantitative results should be summarized in the teble discussed in 4f.

c. Discussion of Key Uncertainties, Limitations, and Data Gaps

Discuss the key overall exposure assessnent uncertainties and limitationsin this section. Specific
uncertainties associated with a particular monitoring study or modeling study may be addressed in

18
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the uncertainty sections of the monitoring or modeling formats It is understood that often, 100%
of total production volumewill notbetracked. When thisoccurs identify these limitations and the
uncertainties that may stem from them. List data gaps not already covered under 4a.

d. Data Collection Effort

Explain the efforts involved in researching and collecting data for this exposure summary. Please
indicateif this exposure reporting summary includes all of the monitoring data that were found or
collected. If certain data werenot used o reported inthis summary, explain why.

e. Contents

Enter the number of release and exposureformats, and describe the associated formatsfor exposure
estimates based on monitoring data and exposure estimates based on models.

f. Table of Exposure Reallts

For each exposure scenario, list the acute and chronic exposures (mg/kg-day) and identify the
exposed population.

5. References

List references, citations, and resources used to prepare the form that are not provided elsewhere.

19
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SUMMARY OF RELEASES AND EXPOSURE

The major purpose of the Summary of Releases and Exposure format isto provide basic exposure-
related information on an activity. Thisformat also facilitatesthe organization of more quantitative
assessments from monitoring and modeling studies. Each format can be cross-referenced to the
chemical or product of interest. This way, redundancy of information is minimized. Another
function of the Summary of Releases and Exposure format is to use it to assess the potential for
exposure through descriptions of use patter ns and exposure control s. For manufacturing formats,
address all releases and exposures from the manufacturing of the chemical.

Activity #: Description:

Thisfield comprisesthetitlefor this Summary of Releases and Exposure Format. Enter the activity
number and a description (including activity type) of this Summary of Releases and Exposure
format.

1. Activity and Associated Volume

Indicatethetypeof activity for which the Summary of Releases and Exposureformat and associated
Monitoring Evaluation and Modeling Evaluation formats are being prepared and check the
appropriatebox. Describe the activity. For example, activities could include: manufacture of the
chemical; manufacture of a product that contains the chemica (processing); use of a product
containing the chemical in an industrial setting; and use of a product containing the chemical in a
commercia or consumer setting. If theactivity isause, describe the functional use application, and
setting of the chemical. For example: 1) an adhesive (function) for wood products fabrication of
underlayment (application) used in aresidential dwelling (setting), 2) afiller (function) in caulking
(application) used in construction of marine vessels (setting), and 3) a solvent (function) used in
paint stripper (application) in an industrial setting (setting). Enter the volume associated with each
activity. Thisvolume can be reported as kg/year or Ibslyear (A range may be used if necessary to
avoid CBI).

2. Physical Form and Concentration

Use the checkboxesto indicate the physical form and concentration of the chemical asreceivedand
asit leavesthesite. Enter the concentration of the chemical (ranges are acceptable). If thereported
chemical substance is sent offsite in more than one form, report all of thephysicd forms.

Inthedescriptionfield, explainif and how the physical form of aproduct can influencethe potential
for exposure. For example some chemicals can be distributed in different particle sizes, which
would impact thelikelihood of inhalaion exposure. Also, in the case of product mixtures, other
ingredients can lower the boiling point of the component being assessed, which could reduce the

20
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potential for inhal ation exposure. If acategory approach isbeing used, the physical form(s) of each
chemical in the category in thisfield can be provided.

21
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3. Site I nfor mation

a SiteType

This field allows for information on the location of the activity to be provided. Check off the
appropriate checkbox: residential (if private consumption); commercial/institutional (professional
using it); or industrial (manufactured). Multipleboxes may be checked if applicable. If the product
described in thissubmittal isaresidential product, enter “ dispersed sites.” If it isindustrial, provide
the number of sites associated with this use/release pattern. If the sites are known, provide their
location in (c) below; otherwise, indicate that a generic release/use site is being assessed.

b. Number of Sites

Enter the total number of U.S. sites that are associated with this activity. If thisis an estimate,
indicate that here Also enter the number of sites assessed in this assessment.

c. SitelLocations

List the geographicd locationfor each key site tha is associated with this activity and assessed.

4. Pr ocess Description

Thisfield dlows for adescription of the process associated with this activity. Provide a narrative
description aswell asaprocess flow schematic. The schematic should describe themanufacturing,
processing, or use operation involving the chemical substance. The processflow schematic should:

(1) Identify the major unit operation steps and chemical conversions.

(2) Indicate the entry point of all feedstocks (e.g., reactants, solvents, catalysts) used in the
operation.

(3) Identify each feedstock and specify its approximate weight (kg/day for continuous operations
or kg/batch for batch operations).

(4) Number al points from which the chemical substance will be released into air, land, or water.

(5) Letter all points of patential worker exposure.

5. Release | nfor mation

Describe the environmental releases (to al media) for each manufacturing, processing, and use
activity described in Section 1 above. These releases should be related back to the process
description in Section 4, above. Note that disposal is considered arelease. Be as quantitative and
precise as possible(i.e., avoid the use of words such as significant, sufficient, low, negligible, etc.,
unless such words can be backed up by explanatory text.)
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In this section, provide the estimate for the total media specific rel eases after on-site treatment of
the chemical from the site. Provide the estimates of the releases by using monitoring data, which
is preferable, or any other appropriate method. Esti mates should be reported for the last calendar
year. Specify the unitsin either in pounds or kilograms and maintain the same unitsthroughout the
summary.

Provide the estimate of the number of days per year the release occurs. Enter awhole number with
amaximum of 2 significant figures

Enter “NA” for release activities that are not associated with the chemical or “0” for releases less
than 0.5 pounds per year (0.23 kgdyear).

A. On-site Air Releases

Provide the estimate of the total fugitive or non-point releases to air and the number of days/year
the releases occur. This would include: equipment leaks from valves, pump seals, flanges,
compressors, sampling connections, open-ended lines; evaporative losses from surface
impoundmentsand spills; releasesfrom building ventilation systems; and any other fugitive or non-
point air emission.

Inaddition, providethe estimateof thetotal releasesthat occur through stacks, vents, pipes, or other
confined air streamsas stack or point source releases. Include storage tank emissions and releases
from pollution control equipment. If desired, provide an estimate of the accuracy of the estimate
of releases.

B. Water Releases From Site

Provide the estimate of the total releases of the chemical leaving the fencelineof the site from all
discharge points to all streams or water bodies. Include all discharges from process outfalls such
as pipes, open trenches, releases from on-site wastewater treatment, and contribution from storm
water runoff, if applicable. Do not include discharges to a POTW or other off-site wastewater
treatment facilities. If desired, provide an estimate of the accuracy of the estimate of releases.
Often, releases dueto routine cleanups(e.g., process cleanups or residual incontainers), startup and
turnaround deluge, are not accounted f or, but should be included in the total releases.

C. On-site Land Releases

Provide the estimate the tatal releases of the chemical for each caegory of land disposl, if
applicable. Provide edimates for only on-gte release. Do not provide estimates of leaks from
landfills separately. This should be accounted for in the estimate of total landfill release.

Releases to Land Treatment/Land Amendment include all waste containing the chemical that is
applied or incorporaed into il on-site. Do not indude wade that islandfilled
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Surface impoundments are natural topographicdepressions, man-made excavations, or diked areas
formed primaily of earthen materids designed to hold an accumulation of the chemical.

Other releases include any amount of the chemical that is released to land other than those listed.
An example may be the accidental release of the chemical from an underground pipeline or storage
tank.

Often, releases dueto routine cleanups (e.q., process cleanups or residual in containers), startup and
turnaround deluge, are not accounted f or, but should beincluded in the total releases.

D. Off-Site Transfers
D1.Transfer to Publicly Owned Treatment Works (POTW)

Provide an estimate of the total quantity of the subject chemical, not the waste stream, transferred
to the POTW. Include the geographical infarmation for the POTW for each trander.

D2.Transfers to Other Offsite Locations

In this section, provide the estimate the quantity of the subject chemical, not the waste stream,
transferred and the accuracy of the estimate for each category listed. If thefacility sendsthe subject
chemical in wasteto an off-site location where some of the chemical is to be recycled while the
remainder to be treated, estimate each separately (i.e., waste treatment and recyde activities).

6. Engineering Controls, Per sonal Protective Equipment, and Requlatory
Requir ements

Complete these sections when relevant to the specific activity being presented.

a. Engineering Controls

Provideinformation on the specific types of engineering control equipment that are employed at the
facility (e.g., ventilation hood, air pollution control equipment, awastewater treatment plant, etc.).
Identify which release points specified in Section 4 correspond to which engineering controls.

b. Personal Protective Equipment.

Provide information on the specific types of protective equipment that are employed to protect the
worker from potential exposure (e.g., gloves, goggles, respirator, nitrogen blanket, €c.). Identify

which release points spedfied in section 4 correspond to which personal protection equipment.

c. Regulatory Regurements

24



WORKING DRAFT (1/7/02)

Describe any Federal, State, or local regulations that apply to the activities at the facility where the
chemical is manufactured, processed, or used. Additionally, provide regul atory exposure limits,
including occupational standards(e.g., PEL, STEL, TLV, etc.) and Federal environmental standards
(e.g., Isthechemical ahazardousair pollutant? Isthe chemical regulated under the Toxics Release
Inventory? Clean Water Act priority pollutant? RCRA U& P waste? SDWA contaminant? OPPT
MTL? CERCLA reportade chemical? TPQ under SARA?).

7. Summary of Exposur e Results

Thissectionisintended to provideasummary of the exposure assessmert resultsthat areassociated
with thisactivity and presented in more detail in attached formats for exposure estimates based on
monitoring data and exposure estimates based on models. This section may also be used to
qualitatively describe the exposures and to list and prioritize potential routes of exposure.

Describe which human and environmental exposures are associated with the activity described in
Section 3 above. The human exposures may include direct exposure in occupationa settings
associated with an activity and direct exposures through use of consumer products. Human
exposures may also include drinking water, outdoor air, food chain, and other indirect human
exposures associated with environmental releases from an activity. The environmental exposures
may includesurfacewater, sediment, food chain, and other environmental exposuresassod ated with
environmental releases from an activity. Areas that can be addressed are potentially exposed
populations, setting of use, frequency, duration, amounts per use personal protection equipment,
physical form, and activity.

Key occupational, general population, and consumer exposures should be presented using thetable
provided in the Exhibit, using the f ollowing guidelines:

(1) Describe the activities inwhich persons may be exposed to the chemical substance (e.g.,
product use, an environmental release, work activity such as bag dumping, tote filling,
sampling, unloading drums, cleaning, etc.).

(2) (@ Indicate the physical form of the chemical substance (e.g., solid: crystal, granule,
powder, or dust) at thetime of exposure.

(b) Indicatethe percent concentration of the chemicd substance at thetime of exposure.

(3) Provide (estimate) the maximum number of personsinvolved in each activity for al sites
combined.

(4) Provide an estimate of the maximum duration of the activity for any worker in hours per day

(< 0.25 hourg/day, 0.25 - 1 hours/day, 1 - 8 hours/day, and > 8 hours per day) and days per
year (< 10 days/yea, 10 - 100 days/year, 100-250 daysyear, > 250 days/year).
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If exposurefor an activity is not described, explainwhy (e.g., there isinsufficient information to
describe the expoaure). If expoaure is dexribed as minimal, provide a raionale for this
characterization.
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8. References

This section provides an opportunity to list references used, citations and resources. linformation
on the availability of the complete studies that have been summarized can also be provided.

0. Contents

Enter the titles of the summary evaluations for exposure estimates based on monitoring data and
exposureestimates based on models. If no monitoring or modeling informationisincluded, provide
arationale for the missing information.

If monitoring/modeling for an activity isnot included, explain why (e.g., key monitoring/modeling

have not yet been performed but will be, exposures via a particular pathway are not expected
because..., €tc.).
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SUMMARY OF MONITORING EVALUATIONS

The monitoring evaluation format should be used to provide summary information on key
monitoring studies in the exposure assessment. Key monitoring studies are those studes that ae
used to estimateexposuresin the exposure assessment. Here, theterm monitaring coverskey studies
inwhich dataare the result of measurements of the chemical in environmental media (e.g., outdoor
air, indoor air, surface waer, soil, €c.) or a particular exposure scenario. It also includes
measurementsof biomonitoring data. The fields are flexible enough to include monitoring in any
typeof medium, including simpleenvironmental matricessuch asair or water or complex biol ogical
matrices like blood or tissue. When estimates of key environmental releases are based on a
monitoring study, the monitoring evaluations format should be used to describe the study.

I n exposure assessment it is common to encounter monitoring data that were specifically collected
to perform a particular exposure assessment. It isaso common to encounter monitoring datathat
might be useful for an exposure assessmert, but were collectedfor other purposes. The monitoring
format has separate fields for the monitoring study objective and for the exposure assessment
objective. If the objective of the study design for the monitoring study is not the same as the
objective of the exposure assessment, these to objectives need to be individually identified. There
arealso two separate fieldsfor providing information on the results of the monitoring study and for
providing the exposure assessment results. Fieldsarea so included for information on the sampling
and analytical methods used, the quality assurance and quality control procedures used and
uncertaintiesin the assessment. Information provided inthesefieldsisimportant for characterizing
the quality of the assessment and for transparency. There is also afield provided for references
where the reader may be directed to the full monitoring study report, to the full exposure
assessmant, or to other more detailed information relevant to this estimate of exposure. Monitoring
studiesthat were identified as part of data gathering for the exposure assessment but were not used
to estimate exposures are not considered key studies and the format would not need to be compl eted
for these studies, though the exposure assessment should list them and identify where they may be
found.

In some cases it may not be possible to relate existing monitoring data to a particular source or
activity. A chemical may have been studied in one or moremonitoring studiesintended to measure
human exposures of a particular population for purposes of a populdion exposure assessment,
environmental media concentrationsfor aparticular regulatory purpose, or for some other purpose.
This monitoring data are still useful for assessing exposures and an attempt to identify existing
monitoring data should be made. If data of this type are identified and are used to estimate
exposuresfor the exposure assessment, they are key studiesand thisformat should beused to report
summary information on the monitoring study and the exposur e estimates.
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Activity #: Description:
Evaluation: Description:

Enter the activity number and description from the title of the Summary of Releases and Exposure
Format. Enter an evaluation title and description for this Summary of Monitoring Evaluation
Format.

1. Technical Contact

Provide the name, address, phone number, fax, and E-mail address for a technical contact person
to whom any questions about the exposure estimate should bedirected. Thisindividua may or may
not be the same as the overall technical contact provided in the Generd Information Format.

2. Date of Monitoring Study

Indicate the date(s) on which the study was conducted, including sampling dates, and |aboratory
analysis dates.

3. Monitoring Study Obijective

In this section, desaribe the goals and objectives of the monitoring study. Identify the population,
if any that was assessed, whether it was to assess acute or chronic exposures, and whether it was
designed to estimate typical or conservative (i.e. protective) exposures. Include abrief description
of the study design

Listed below are examples of thetypesof statementsthat may beincluded to describe the objectives
of astudy. One of these statements may be used if appropriate. |If none are appropriate provideone
that is.

* Monitoring data for the chemicd of interest colleded using a study design which will permit
estimates of average and high-end (i.e., chronic, acute) exposures to the population of interest.

» Monitoring data for the chemical of interest collected on the population of interest for
exploratory purposes, but not for estimating average or high-end (chronic or acute) exposures.

» Surrogate monitoring data (i.e., data not collected directly on the population or chemical of
interest) but for a similar exposure scenario.

* Monitoring data lacks documentation on study design.
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4. Exposur e Assessment Objective

State the objective of the exposure assessment. Identify the population, that was assessed, and
whether the study was designed to assess acuteor chronic exposures. Also describe whether it was
designed to estimate typi cal or conservative (i.e. protective) exposures. This objective may differ
from the obj ective of the monitoring study if monitoring datawere collected for some other purpose.
For example, the objective of a monitoring study may have been to maintain a record of aquatic
concentrations in compliance with state regulations to protect fish species, but the objective of the
exposure assessment may be to use those concentrations to estimate exposure to humans via
ingestion and dermal contact with the water. Examples of statements that may be used to describe
the exposureassessment objectivearebelow. Again, if none of these statements are applicable, then
another needs to be provided.

» The exposure estimate is intended to be a generic conservative (protective) estimate of (acute
or chronic) exposure to the population of interest for this scenario.

» The exposure estimate is intended to be a site-specific average edimate of (acute or chronic)
exposure to the papulation of interest.

* The exposure estimate is intended to be higher than any expected (acute or chronic) exposure
to the population of interest for this scenario.

5. Sampling M ethods

Describe the sampling method used in this section. Liged below are examples of statements that
sponsors may include to describe the sampling method used in the monitoring study. If it is
appropriate, use one of these statements. If none are appropriate provide onethat is.

» The sampling method used has been vdidated and acoepted by an independent body (e.g.,
ASTM standard methad xxxx, NIOSH method yyyy).

* The sampling method used is well documented and is method number 1234 developed by
company ABC.

* The sampling method documentation is not available.

A discusson of the number of samples collected, when and wherethey were collected, how they
were stored, and how they were transported should also be included in this section.

6. Analytical Chemistry Method

30



WORKING DRAFT (1/7/02)

Describe where the laboratory analysis was conducted and what analytical chemistry method was
used. Describethe method used (e.g., GC/MS) and the source (e.g., ASTM standard method xxxXx,
EPA test mehod yyyy, €c.)

Listed bdow are examples of statements that may be included to describe the analytical methods
of astudy. If it isappropriate, useone of these statements. If none are appropriate provide one that
iS.

e Monitoring data developed using anaytical chemistry method that has been validated and
accepted by an independent body (e.g., ASTM standard method xxxx, NIOSH method yyyy).

* Monitoring data andyzed devel oped usng well documentedanalytical chemigry method (e.g.,
method number 1234 developed by Company ABC laboratory)

» Monitoring data analytical chemistry method documentation not available.

7. OQA/QC Procedures

Describe how quality assurance and quality control (i.e., QA/QC) were addressed in the monitoring
study. Thismay include laboratory proceduresand also theanalysisof thedata Provideasummary
of the quality assurance objectives. Further procedural detailsonfortification levels controls, c.,
may be provided in areference.

Listed below are some examples of statementsthat may be included to describe whether quality
assurance objectives were met. If it is appropriae, use one of these gatements. If none are
appropriate provide one that is.

» Quality assurance objectiveswere setand met. Quality control procedures have been employed
and documented.

» Quality assurance objectiveswere set, but not met for the following reasons ... Quality control
procedures have been employed and documented.

» Quality assurance objectives were not set for this study. Quality control procedures have not
been documented.

» Information onquality assuranceobjectivesand quality control procedurescould not be obtained
(explain).

It may be helpful to ask these questions to determine whether the monitoring study and exposure

estimates are sufficiently characterized:

For exposure estimatesthat relied on environmental monitoring datato estimate exposures, did
the summary provide a datement of the objective of the monitoring study (e.g., data were
collected to estimae average and high end exposures, data were collected for exploratory
purposes, etc.)? If the summary does not provide the objective of the monitoring study, why
not?

In addition to providing a statement of the objective of the monitoring study, a statement of the
objective of the exposure esimate generated fromthe monitoring data should be provided. For
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example, an assessment might use the higheg value found in a monitoring study to geneate a
conservative estimate of exposure. Alternatively, the assessment might use average value from
the monitoring study to generate a typical exposure. Did the summary provide a statement of
the objective of the exposure estimaes? If not, why not?

If monitoring data are used as inputs to estimating exposure, are the sampling and analytical
methodsidentified(e.g., ASTM Standard)? If not, why not? Thisisimportant in evaluating the
quality of the data.

If monitoring data are used as input to estimating exposure, is the QA/QC that was employed
in the monitoring study described? If not, why not? Thisisimportant in evaluating the quality
of the data.

8. Results

a. Monitoring Results

Enter a summary of the results of the monitoring study. If asubset of the results are used in the
exposure estimate described below, provide that information here too. The numerical results
including the units should be provided.

b. Exposure Estimates

Enter adescription of the equation used to estimate exposure (or intake, or dose) and the valuesand
sources of each input to the equation. There are various equations and methods that may be used
for providing estimates of exposure such as an equation for estimating ppm hours exposure or
selection of an estimate of peak exposure concentration over a specified timeinterval. In expoaure
assessment it is also common to use equations for providing estimates of dose and intake such as
averagedaily dose (ADD), lifeimeaveragedailydoses(LADD), averagedaily intake, etc. Thedata
provided by the monitoring study would be one input. Other inputs could include things like
breathing rate, duration of exposure, body weight, skin surface areain contact with a contaminant,
etc., depending on the equation. For information on the definitions and equations for these and
other estimates of exposure, dose and intake, EPA’s 1992 Guidelines for Exposure Assessment is
avaluableresource. Listed below are examples of statements that may be included to characterize
theinputs. If none of these statementsare appropriate, provideonesthat are. If an exposure estimate
is characterized as being average, conservative, €c., provide the basisfor that statement.

* Theinputs are intended to provide an estimate of average (acute or chronic) exposure, intake
or dose to the population being assessed.

* Theinputsareintendedto provideaconservativeestimateof (acuteor chronic) exposure, intake
or dose to the population being assessed.

If biological monitoring data are being used to reconstruct adose, this section also provides aplace
to summarize how this was done and what assumptions were made.

32



WORKING DRAFT (1/7/02)

This section is also the place where the characteristics of the exposed population that is being
assessed should be described (e.g., size of the assessed population, age of the assessed population,
location of the assessed population if that is relevant,). Remember that when exposure is
characterized as being average, conservative, etc., it should refer to the exposed population and the
type of exposure being estimaed (i.e. acute or chronic exposure).

9. Uncertainty

Aswith other typesof scientificinquiry, therearelimitationsand uncertainties. Inthisfield, address
the major sources of uncertainty in the exposure estimate, including monitoring study limitati ons,
assumptionsmade about the behavior of exposed populations, or other factors. [dentification of data
gaps and the need for more data for the assessment can be included here.

10. References

This section provides an opportunity to list references used, citations and resources. Information
on the availability of the complete studies that have been summarized can be provided.

33



WORKING DRAFT (1/7/02)

SUMMARY OF MODELING EVALUATIONS

Thisformat should be used whenever amodd isused to estimate key environmental concentrations
that are subsequently used to estimate key exposures.

Thisformat may also be used in the event that an environmental concentration isused that isneither
the result of monitoring data or estimated using amodel (e.g., adose is being estimated for dermal
exposureto aliquid consumer product and the concentration of the chemical intheproduct isknown
through formulation daa).

Although the word model isoften associated with scientific computer software applications, it can
also be used to describe one or morealgorithmsor mathematical equations. Modelscan be used to
make estimates of a chemical concentration in an environmental media and to make subsequent
estimates of exposure. It isalso true that estimates of exposure (i.e., concentration * duration of
contact), and dose (e.g. daily intake, absorbed dose) are all generated using “models’. The
environmental concentration used to estimate exposure or dose may come from a model or
monitoring data.

In exposure assessment, the model used to estimate environmental concentrations plays avery
important role. When appropriate monitoring data are not available, the estimation of an
environmental concentration usingamodel isoften the most sensitivestep in accurately estimating
subsequent exposures and doses. It isimportart to identify the model and the assumptionsthat were
used whenever amodel is used to estimate the environmenta concentrations.

Important factors in characterizing the quality of exposure estimates based upon models and
providing transparency include the values and sources of model inputs, the model algorithm, the
level of model evaluation and presence or absence of peer review. There are also modelsthat use
the outputs of other modelsasinputs. The Modeling Evaluation Format isflexible enough to allow
a description of the diverse approaches to modeling exposure.

Activity #: Description:
Evaluation: Description:

Enter the activity number and description from the title of the Summary of Releases and Exposure
format. Enter an evaluation title and description for this Summary of Modeling Evaluation format.

1. Technical Contact

Provide the name, address, phone number, fax, and email address for atechnical contact personto
whom any quedions about the exposure estimate should be directed. Thisindividual may or may
not be the same as the overall technical contact provided in the Generd Information Format.
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2. Modeling Study Obj ective

This section is used to describe thescope and intert of the study. When usng a model to estimate
environmental media concentrations and exposures, itis common to do these at the same timeand
as part of the same gudy. In thiscase it is not necessary to separately discuss the objective for
estimating the media concentration and the objective far the expodure assessment. State whether
the objective was to provide a conservative estimate of exposure, a representative estimate of
exposure or some other kind of estimate of exposure. Identify the population being assessed and
whether the study isintended to estimate acute or chronic exposures or both.

3. Model Name Version Number, Run Date

This section is used to provide athe name of the model, and a brief description, sufficient enough
to alow the reader to understand the kind of model used. Also provide the version number of the
model and the date(s) on which the model was run.

4. Evaluation/Peer Review Status of M odé€l

Modelsmay go through an evaluation process using data from monitoring studies. In some cases
thisevaluation usingmonitoring datamay constitute aformal validation of the model performance.
A model may also be evaluated against other models.

Models can also be subject to peer review. A peer review isdone by experts and can include such
thingsasareview of amodel’s algorithm and the implicit assumptions involved in that algorithm,
areview of default valuesfor input paameters and a review of whether the model’s programming
carries out necessary calaulationsin an accurate manner.

Describe any model eval uations and/or peer reviewsthat have been performed inthissection. If the
model has undergone an evaluation, provide information on how the model performed and some
background information about the evaluation (i.e., how input data were selected, was the model
validated againg field observationsor againg other modds? etc.).

Listed below areexamplesof statementsthat may beincluded to address validation and peer review.
If none of these statements are relevant, provide one that is.

Model evauation

a. Themodel has been validated with monitaring data that is directly relevant for the scenario of
interest.

b. The model has been evaluated monitoring data that isrelevant to the scenario of interest, but it
has not been formally validated.
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c. Themodel has not been validated or evaluated with monitoring data.
Model peer review

a
b.
C.

The model has been through aformal peer review process.
The model has been informally peer reviewed.
The model has not been peer reviewed.

It may be helpful to ask these questions to determine whether the modeling study and exposure
estimates are sufficiently characterized:

If amodel isused to estimate an environmental concentration, isthemodel evaluation/validation
status described? If not, why not? Thisisimportant in evaluating the quality of the data.

If amodel is used to estimate environmental concentrations, was the peer review status of the
model described? If not, why not? Thisisimportant in evaluating the quality of the data.

If the summary used amodel to estimate environmental concentrations, arethe key assumptions
in the model algorithm described? If not, why not. Thisisimportant in evaluating the quality
of the data

Didthe summary providethe values and sources of key inputs used in estimating concentrations
and exposures? If not, why not? Thisisimportant in evaluating the quality of the data.

Are the units appropriate to all reported quantitative estimates provided? Are the dimensions
correct? Are conversion factors used correctly? Are non-dimensional quantities correctly
expressed? |sthe number of significant figures given indimensional quartities correct?

5.

Availability of M odel

Provide information on how to obtain the model, related guidance documents, evaluations and
reviews that are not part of a peer review process, and any other information that may be relevant.

Generally speaking model availability may be described by one of the following categories:

1.
V.

A private model with limited release.
The model is available for purchase and the code is closed.

The model is available at no or low cost. The code is available for inspection only.
Themodel isavailable at no or low cost. The codeisavailable for inspection and modification.

6.

Key Model | nputs
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Provide the values, dong with units, for key inputs used to estimate environmental media
concentrations. Depending on the type of model used, these key inputs could include arelease rate
tothemediaof interest, the days of release, receiving stream fl ows, house volumesand air exchange
rates, etc. The source of the input data should also be provided.

Somemodelsuse certain assumptions, which can appear asdefault val uesin specific equations. List
the values and units of key inputs that were used in the assessments and of any changes to the
defaultsand providearationdefor changing default values (e.g., direct measurements of habitsand
practices for the situation of interest). In addition to providing the values for key inputs,
characterize the intent of the selections. Listed below are examples of statements that may be
included to charaderize the inputs used in a modeling gudy. If none of these datements are
appropriate, provide one that is.

Inputs to model used to estimate environmental media concentrations
» Themodel used measured site or scenario specific values for key inputs

* Themodel used estimated site or scenario specific values for key inputs.
» Themodel used generic conservative default values for key inputs.

7. Model Algorithm/Asuumptions

Describe the model algorithm and the assumptions tha were made in runningit. Example:

The model uses amodified advection-dispersion equation to predict contaminant concentrationsin
the vadose zone, and then uses an empirically-derived equation to determine uptake of the
contaminant into food crops. The model assumes one-dimensional dispersion and first-order
biodegradation.

8. Description of Exposure Scenario

Describe the exposure scenario used in evaluating the model. Include a description of the
population being assessed, the source/pathway/route of exposure, whether it is an acute expoaure
or a chronic exposure, and whether the estimate is intended to be conservative, typical, etc.
Example:

High end chronic estimates of exposure of the general public to contaminants metabolized through
the roots of food crops
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Describe the results of the model estimation of environmental media concentration. The values
obtained, their units, and other relevant information (e.g., peak concentrations, average
concentraions over adefined time interval and location, etc) should dso be provided here

Describethe equation used to estimate exposure (or intake/dose) and the values and sources of each
input to the equation. There are various equations and methods that may be used for providing
estimates of exposure such as an equation for edimating ppm * hours exposure or selection of an
estimate of peak exposure concentration over a ecified time intervd. In exposure assessmant, it
is al'so common to use equations for providing estimates of dose and intake such as average daily
dose (ADD), lifetimeaverage daily doses (LADD), average daily intake, etc. The dataprovided by
themodel for an environmental mediaconcentration would be oneinput. Other inputscouldinclude
things like breathing rate, duration of exposure, body weight, skin surface area in contact with a
contaminant, etc., depending on the equation. For information on the definitions and equationsfor
these and other estimates of exposure, dose and intake EPA’s 1992 Guidelines for Exposure
Assessment is avaluable resource. Listed below are examples of statements that may be included
to characterize the inputs. If none of these statements are appropriate, provide onesthat are. If an
exposure estimate is characterized as being average, conservative, etc., provide the basis for that
Statement.

* Theinputs are intended to provide an estimate of average (acute or chronic) exposure, intake
or dose to the population being assessed.

» Theinputsareintended to provide aconservative estimate of (acute or chronic) exposure, intake
or dose to the population being assessed.

This section is aso the place where the characteristics of the exposed population that is being
assessed should be described (e.g., size of the assessed population, age of the assessed population,
thelocation of the assessed population and other rel evant characteristi cs of the assessed popul ation).
Remember that when the exposure is characterized as being average conservdive, etc., it should
refer to the exposed population and an acute or chronic exposure.

10. Uncertainty

Virtually all models have uncertainties and assumptions that affect their reliability. Thissectionis
whereissues, including, for example, how the use of default assumptions &fects that output of a
model, relative precision, etc., may be discussed. Identification of data gaps and the need for more
data for the assessment can be included here.

11. References

List references used, dtationsand resources. Al provide information on the availability of the
complete studies that have been summarized.
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GLOSSARY OF EXPOSURE ASSESSMENT TERMS

The definitions for many of the terms listed below were taken directly from EPA’s 1992
Guidelines for Exposure Assessment. The remainder were derived from other sour ces.

Absorbed dose - See internal dose.

Absorption barrier - Any of the exchange barriers of the body that allow differentia diffusion
of various substances across a boundary. Examples of absorption barriers are the skin, lung
tissue, and gadrointestinal tract wall.

Accuracy - The measure of the correctness of data, as given by the difference between the
measured value and the true or standard value.

Activity - Action that describes the manner in which achemical is used at afacility. Typica
activities include manufacturing, processing, and/or otherwise using the chemical.

Administered dose - The amount of a subgance given to atest subject (human or animal) in
determining dose-response relationships, especially through ingegion or inhdation. In exposure
assessment, since exposure to chemicals is usually inadvertent, this quantity is called potential
dose.

Agent - A chemical, physical, mineralogical, or biological entity that may cause deleterious
effectsinan organign after the organism isexposed to it.

Aqggregate Exposure - Total exposure that accounts for all routes of exposure including
inhalation, dermal, and ingestion of the chemical.

Ambient - The conditions surrounding a person, sampling location, etc.

Ambient measurement - A measurement (usually of the concentration of achemical or
pollutant) taken in an ambient medium, normally with the intent of relating the measured value
to the exposure of an organism that contacts that medium.

Ambient medium - One of the basic categories of material surrounding or contacting an
organism (e.g., outdoor air, indoor air, water, or soil) through which chemicals or pollutants can

move and reach theorganism. (See also biological medium, environmental medium)

Applied dose - The amount of a substance in contact with the primary absorption boundaries of
an organism (e.g., skin, lung, gastrointestinal tract) and available for absorption.

Arithmetic mean - The sum of all the measurements in a data set divided by the number of
measurements in the data set.
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Background level (environmental) - The concentration of substance in a defined control area
during afixed period of time before, during, or after a data-gathering operation.

Breathing zone - A zone of air in the vicinity of an organism from which respired air is drawn.
Personal monitors are often used to measure pollutants in the breathing zone.

Bias - A systematic error inherent in a method or caused by some feature of the measurement
System.

Bioavailability - The state of being capable of being absorbed and available to interact with the
metabolic processes of an organism. Bioavailability istypically afunction of chemical
properties, physical state of the material to which an organism is exposed, and the ability of the
individual organiam to physiologically take up the chemical.

Biodegradation - the transformation of a chemical compound by the action of aliving
organism. This chemical property can be expressed as a half-life value(t,,) in units of time or
as areaction rateconstant (k) in unitsof time™.

Biological marker of exposur e (sometimes referred to as a biomarker of exposure) -Exogenous
chemicals, their meabolites, or productsof interactions between a xenobiotic chemical and some
target molecule or cell that is measured in a compartment within an organism.

Biological measurement - A measurement taken in a biological medium. For the purpose of
exposure assessment via reconstruction of dose, the measurement is usudly of the concentration
of a chemical/metabolite or the status of a biomarker, normally with the intent of relating the
measured value to the internal dose of achemical at some timein the past. (Biological
measurements are al so taken for purposes of monitoring health status and predicting effects of
exposure) (See also ambient measuremert.)

Biological medium - One of the mgjor categories of material within an organism (e.g., blood,
adipose tissue, or breath) through which chemicals can move, be stored, or be biologically,
physically, or chemically transformed. (Seealso ambient medum, environmental med um)

Biologically effective dose - The amount of a deposited or absorbed chemical that reaches the
cells or target site where an adverse effect occurs, or where that chemical interacts with a
membrane surface.

Blank (blank sample) - An unexposed sampling medium, or an aliquot of the reagentsused in
an analytical procedure, in the absence of added analyte. The measured value of a blank sample
isthe blank value.

Body burden - The amount of a particular chemical stored in the body at a particular time,

especially a potentially toxic chemical in the body as aresult of exposure. Body burdens can be
the result of long-term or short-term storage, for example, the amount of a metal in bone, the
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amount of alipophilic substance such as PCB in adipose tissue or the amount of carbon
monoxide (as carboxyhemoglobin) in the blood.

Bounding estimate - An estimate of exposure, dose, or risk that is higher than that incurred by
the person in the population with the highest exposure, dose, or risk. Bounding edimates ae
useful in developing statements that exposures, doses, or risks are "not greater than" the
estimated value.

Characterization of Completeness - here, characterization of completeness of the exposure
assessment refers to a decription of how compléeely the chemical volumes are accounted for,
which exposure scenarios associated with each activity were assessed, which exposure scenarios
do not nead to be studied with an explanaion of why they don’t need study and which exposure
scenarios were otherwise not studied. Because not all exposure monitoring data can be
associated with a particular activity (e.g., anational biomonitoring study for a chemical) the
characterization of completeness also includes a description of the availability of this type of
monitoring data. The extent to which aggregate exposures are addressed can aso be included
here.

Comparability - The ability to describe likenesses and differences in the quality and relevance
of two or more data sets.

Data quality objectives(DQO) - Qualitative and quantitative statements of the overal level of
uncertainty that a decision-maker iswilling to accept in results or decisions derived from
environmental data. DQOs provide the statistical framework for planning and managing
environmental data operations consistent with the data user's needs.

Dose - The amount of a substance available for interaction with metabolic processes or
biologically significant receptors after crossing the outer boundary of an organism. The
potential dose is the amount ingested, inhaled, or applied to the skin. The applied doseis the
amount of a substance presented to an absorption barrier and available for absorption (although
not necessarily having yet crossed the outer boundary of the organism). The absorbed doseis
the amount crossing a specific absorption barrier (e.g., the exchange boundaries of skin, lung,
and digestive tract) through uptake processes. Internal dose is amore general term denoting the
amount absorbed without respect to specific absorption barriers or exchange boundaries. The
amount of the chemical available for interaction by any particular organ or cell is termed the
delivered dose for thet organ or cell.

Doserate - Dose per unit time, for example in mg/day, sometimes also called dosage. Dose
rates are often expressed on a per-unit-body-weight basis, yielding units such as mg/kg/day
(mg/kg-day). They are also often expressed as averages over some time period, for example a
lifetime.

Dose-response assesanent - The determination of the relationship between the magnitude of
administered, applied, or internal dose and a specific biological response. Response can be

39



WORKING DRAFT (1/7/02)

expressed as measured or observed incidence, percent response in groups of subjects(or
populations), or the probability of occurrence of aresponse in a population.

Dose-response curve - A graphical representation of the quantitative relationship between
administered, applied, or internal dose of a chemical or agent, and a specific biol ogical response
to that chemical or agent.

Dose-response relationship - The resulting bi ological responsesin an organ or organism
expressed as a function of a series of different doses.

Dosimeter - Instrument to measure dose; many so-cdled dosimeters actually measure exposure
rather than dose.

Dosimetry - Process of measuring or estimating dose.

Ecological exposure - Exposure of a nonhuman receptor or organiam to a chemical, or a
radiological or biological agent.

Effluent - Waste material being discharged into the environment, either treated or untreated.
Effluent generally is used to describe water discharges to the environment, although it can refer
to stack emissons or other materid flowing into the environment.

Environmental fate - The destiny of achemical or biological pollutant after release into the
environment. Environmentd fate involves temporal and spatial considerationsof transport,
transfer, storage, and transformation.

Environmental fate model - In the context of exposure assessment, any mathematical
abstraction of a physica system used to predict the concentration of specific chemicalsasa
function of space and time subject to transport, intermedia transfer, storage, and degradation in
the environment.

Environmental medium - One of the major categories of material found in the physical
environment that surrounds or contacts organisms(e.g., surface water, ground water, il, or air)
and through which chemicals or pollutants can move and reach the organisms. (See ambient
medium, biological medium)

Exposure - Contact of achemical, physical, or biological agent with the outer boundary of an
organism. Exposure is quantified as the concentration of the agent in the medium in contact
integrated over the time duration of that contact.

Exposureassesament - The determination or estimation (qualitative or quantitative) of the
magnitude, frequency, duration, and route of exposure.

Exposur e concentration - The concentration of achemical in its transport or carrier medium at
the point of contact.
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Exposure pathway - The physical course achemical or pollutant takes from the source to the
organism exposed.

Exposureroute - The way achemical or pollutant enters an organism after contact (e.g., by
ingestion, inhalation, or dermal absorption).

Exposure scenario - A set of facts, assumptions, and inferences about how exposure takes place
that aids the exposure assessor in evaluating, estimating, or quantifying exposures.

Fixed-location monitoring - Sampling of an environmental or ambient medium for pollutant
concentration at one location continuously or repeatedly over some length of time.

Geometric mean - The n root of the product of n values.

Guidelines - Principles and procedures to set basic requirements for general limits of
acceptability for assessments.

Hazard identification - A description of the potential health efects attributableto a specific
chemical or physical agent. For carcinogen assessments, the hazard identification phase of arisk
assessment is also usad to determine whether a particular agent or chemical is, or isnot, causally
linked to cancer in humans.

High-end exposure (dose) estimate - A plausible estimate of individual exposure or dose for
those persons at the upper end of an exposure or dose distribution, conceptually above the 90
percentile, but not higher than the individual in the population who has the highest exposure or
dose.

High-end Risk Descriptor - A plausible estimate of the individual risk for those persons at the
upper end of the risk distribution, conceptually above the 90 percentile but not higher than the
individual in the population with the highest risk. Note that personsin the high end of the risk
distribution have high risk due to high exposure, high susceptibility, or other reasons, and
therefore persons in the high end of the exposure or dose distribution are not necessarily the
same individuals as those in the high end of the risk distribution.

Hydrolysis- The measure of achemical’s ahility to undergo a cleavage reaction with water.
This property is aso an indirect measurement of a chemical’s stability in water. This chemical
property cen be expressed asa half-lifevalue (t,;,) in units of time or as a reaction rate constant
(k) in units of time™.

Intake - The process by which a substance crosses the outer boundary of an organism without
passing an absorption barrier (e.g., through ingestion or inhalation). (See aso potential dose)

Internal dose - The amount of a substance penetrating across the absorption barriers (the

exchange boundaries) of an organism, via either physical or biological processes. For the
purpose of these Guidelines, this term is synonymous with absorbed dose.
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Limit of detection (LOD) [or M ethod detection limit (M DL)] - The minimum concentration
of an analyte that, in a given matrix and with a specific method, has a 99% probability of being
identified, qualitatively or quantitatively measured, and reported to be greater than zero.

Matrix - A specific type of medium (e.g., surface water, drinking water) in which the analyte of
interest may be contained.

Maximally exposed individual (MEI) - The single individual with the highest exposurein a
given population (also, maximum exposed individual). Thisterm has historically been defined
various ways, including as defined here and also synonymously with worst case or bounding
estimate Assesrs are cautioned tolook for contextual definitionswhen encountering this term
in the literature.

Maximum exposurerange - A semiquantitative term referri ng to the extreme uppermost
portion of the di stribution of exposures. For consistency, this term (and the dose or risk
analogues) should refer to the portion of the individual exposure distribution that conceptually
falls above about the 98 percentile of the distribution, but isnot higher than the individual with
the highest exposure.

Median value - The valuein a measurement data set such that hdf the measured values are
greater and half are less.

Microenvironment method - A method used in predictive exposure assessments to estimate
exposures by sequentially assessing expoaure for a series of areas (microenvironments) that can
be approximated by constant or well-characterized concentrations of a chemical or other agent.

Microenvironments - Well-defined surroundings such as the home, office, automobile, kitchen,
store, etc., that can be treated as homogeneous (or well characterized) in the concentrations of a
chemical or other agent.

Mode - The value in the data set that occurs most frequently.

Model Algorithm - Mathematical expression(s) and assumption(s) that are used to
quantitatively predict chemical state, exposure, or other parameters.

Monte Carlo technique - A repeated random sampling from the distribution of values for each
of the parameters in a generic (exposure or dose) equation to derive an estimate of the
distribution of (exposures or doses in) the population.

Nonparametric statistical methods - Methods that do not assume a fundional form with
identifiable parameters for the statistical distribution of interest (d stribution-free methods).

Pathway - The physical course achemical or pollutant takes from the source to the organism
exposed.

42



WORKING DRAFT (1/7/02)

Personal measurement - A measurement collected from an individual's immediate environment
using active or passive devicesto collect the samples.

Pharmacokinetics - The study of the time course of absorption, distribution, metabolism, and
excretion of aforeign substance (e.g., adrug or pollutant) in an organism's body.

Photolysis- The measure of achemical’s ahility to undergo reactions brought about by light.
This chemical propety can be expressed as a half-life value(t,,) in units of time or as areaction
rate constant (k) in units of time™.

Point-of-contact measurement of exposure - An approach to quantifying exposure by taking
measurements of concentration over time at or near the point of contact between the chemical
and an organism while the exposure is taking place.

Potential dose - The amount of a chemical contained in maerial ingested, air breathed, or bulk
material applied to the skin.

Precision - A measure of the reproducibility of a measured value under a given set of
conditions.

Probability samples - Samples selected from a statistical populati on such that each sample has a
known probability of being selected.

Quality asuurance (QA) - An integrated sygem of activities involving planning, qudity control,
quality assessment, reporting and quality improvement to ensure that a product or service meets
defined standards of quality with a stated level of confidence.

Quality control (QC) - The overall system of technical activities whose purposeis to measure
and control the quality of a product or service so that it meets the needs of the users. Theaimis
to provide quality tha is satisfactory, adequate, dependable, and economical.

Quantification limit (QL) - The concentration of analyte in a specific matrix for which the
probability of producing analytical values abovethe method detection limit is 99%.

Random samples - Samples selected from a statistical population such that each sample has an
equal probability of being selected.

Range - The difference between the largest and smallest values in a measurement data set.

Reasonable wor st case- A semiquantitative term referring to the lower portion of the high end
of the exposure, dose, or risk distribution. The reasonable worst case has historically been
loosely defined, induding synonymoudy with maximum exposure or worg case, and assessors
are cautioned to look for contextual definitions when encountering thisterm in the literature. As
a semiquantitative term, it is sometimes useful to refer to individual exposures, doses, or risks
that, while in the highend of the distribution, are not in the extremetail. For consistency, it
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should refer to arange that can conceptually be described as above the 90 percentile in the
distribution, but below about the 98 percentile. (compare maximum exposure range, warst case).

Reconstruction of dose - An approach to quartifying exposure from internal dose, whichisin
turn reconstructed after exposure has occurred, from evidence within an organism such as
chemical levelsin tissues or fluids or from evidence of other biomarkers of exposure.

Representativeness - The degree to which a sampleis, or samples are, characteristic of the
whole medium, exposure, or dose for which the samples are being used to make inferences.

Risk - The probability of deleterious heal th or environmental effects.

Risk characterization - The description of the nature and often the magnitude of human or
nonhuman risk, including attendant uncertainty.

Route - The way achemical or pollutant enters an organism after contact (e.g., by ingestion,
inhalation, or dermal absorption).

Sample - A small pat of something designed to show the nature or quality of the whade.
Exposure-related measurements are usually samples of environmental or ambient media,
exposures of asmall subset of a population for a short time, or biological samples, al for the
purpose of inferring the nature and quality of parameters important to evaluating exposure.

Sampling frequency - The time interval between the collecti on of successive samples.

Sampling plan - A set of rules or procedures specifying how a sampleisto be selected and
handled.

Scenario evaluation - An approach to quantifying exposure by measurement or estimation of
both the amount of a substance contacted, and the frequency/duration of contact, and
subsequently linking thesetogether to estimate exposure or dose.

Sour ce char acterization measur ements - Measurements made to characterize the rate of
release of agents into the environment from a source of emission such as an incinerator, landfill,
industrial or municipal facility, consumer product, etc.

Standard operating procedure (SOP) - A procedure adopted for repetitive use when
performing a specific measurement or sampling operation.

Statistical control - The process by which the variability of measurements or of data outputs of
asystem is controlled to the extent necessary to produce stable and reproducible results. To say
that measurements are under statistical control means that there is statistical evidence tha the
critical variables in the measurement process are being controlled to such an extent that the
system yields data that are reproducible within well-defined limits.
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Statistical significance - An inference that the probability islow that the observed dfferencein
quantities being measured could be due to variability in the data rather than an actual difference
in the quantities themselves. The inference that an observed difference is statistically significant
istypicdly based on atest to reject one hypothesis and accept another.

Surrogate data - Substitute data or measurements on one substance used to estimate analogous
or corresponding values of another substance.

Transport/Distribution - The measure of achemical’s affinity to partition to the different
mediait contacts (i.e., water, air, soil, and sediment) at steady state. The distribution of the
chemical among the various mediais normally expressed as a percentage of the massof the
chemical in the different media.

Uptake - The process by which a substance crosses an absorption barrier and is absorbed into
the body.

Wor st case - A semiquantitative term referring to the maximum possible exposure, dose, or risk,
that can conceivably occur, whether or not this exposure, dose, or risk actually occursor is
observed in a specific population. Historicaly, this term has been loosely defined in an ad hoc
way in the literature, so assessors are cautioned to look for contextual definitions when
encountering thisterm. It should refer to a hypothetical situation in which everything that can
plausibly happen to maximize exposure, dose, or risk does in fact happen. Thisworst case may
occur (or even be observed) in a given population, but since it is usually avery unlikely set of
circumstances, in most cases, a worst-case estimate will be somewhat higher than occursin a
specific population. Asin other fields, the worst-case scenario is a useful device when low
probability eventsmay result in a caastrophe that mug be avoided even at great cost, but in
most health risk assessments, a worst-case scenario is essentially atype of bounding estimate.
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